hSOD1 promotes tau phosphorylation and toxicity in the Drosophila model.
Tau hyperphosphorylation has been found in several neurodegenerative diseases such as Alzheimer's disease (AD), Down syndrome, and amyotrophic lateral sclerosis (ALS). However, factors affecting tau hyperphosphorylation are not yet clearly understood. SOD1, a Cu/Zn superoxide dismutase whose mutations can cause adult-onset ALS, is believed to be involved in the pathology of Down syndrome. In this work, the model organism Drosophila was used to study the possible link between hSOD1 and tau. Our results show that hSOD1, and to a higher degree hSOD1(A4V), can increase tau toxicity in Drosophila and exacerbate the corresponding neurodegeneration phenotype. The increased tau toxicity appears to be explainable by elevated tau phosphorylation. Tau(S2A), a tau mutant with impaired phosphorylation capabilities, does not respond to expression of hSOD1 and hSOD1(A4V). We suggest that increased SOD1 expression can lead to tau hyperphosphorylation, which might serve as an important contributing factor to the etiology of Down syndrome and SOD1-related ALS disease.